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INTRODUCTION:  Immunoglobulin  G4-related  disease  (IgG4-RD)  is a systemic  disease  characterized  by
chronic  ﬁbrosing  inﬂammation  with  abundant  IgG4-positive  plasma  cells,  and responds  well  to steroids.
Previous  reports  of  IgG4-RD  have  focused  on pancreatic  and  extrapancreatic  including  the  gastrointestinal
tract,  however,  the  colonic  IgG4-RD  is  rare.
PRESENTATION  OF  CASE:  We  herein  report  the  case  of a 74-year-old  female  with  edematous  wall  thick-
ening  of the  terminal  ileum  to the  lower  ascending  colon  conﬁrmed  by several  preoperative  imaging
studies,  who  underwent  right  hemi-colectomy  for  suspected  malignant  lymphoma.  The resected  spec-
imen showed  an  irregular  wall  thickness  with  subserosal  sclerosis,  and  the  lesion  was 10  cm  in length
from  the  terminal  ileum  to the  ascending  colon.  The  patient  was  diagnosed  with  IgG4-RD  by pathological
examinations,  which  demonstrated  an  increased  number  of  IgG4-positive  plasma  cells (150/HPF),  and
an  elevated  IgG4/IgG  ratio  (50%).
DISCUSSION:  Gastrointestinal  IgG4-RD  appears  to be difﬁcult  to diagnose  prior  to surgical  resection
because  of  its rarity,  and the  similarity  of  its features  to malignancy.
The  measurement  of  the  serum  IgG4  levels,  immunohistochemical  examination  of biopsy  specimens
and  use  of several  imaging  modalities  might  help  us  to diagnose  the disease  without  surgical  resection,
and  this  disease  can  generally  be  treated  with  steroid  therapy.  However,  surgical  resection  for  IgG4-
RD may  still  be also  necessary  for patients  with  concerns  regarding  malignancy  or with  intractable
gastrointestinal  obstruction  caused  by this  disease.
CONCLUSION:  Gastrointestinal  IgG4-RD  often  mimics  malignancy,  and  we  should  therefore  consider  this
disease  in  the  differential  diagnosis  of  colonic  lesions  in  order  to optimize  the  treatment.
©  2014  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).. Introduction
Immunoglobulin G4-related disease (IgG4-RD) is a systemic
isease characterized by chronic ﬁbrosing inﬂammation with
bundant IgG4-positive plasma cells and elevated serum IgG4 lev-
ls; it tends to be mistaken for malignancy and responds well
o steroids.1 Clinical manifestations are common in the pan-
reas, salivary glands, hepatobiliary tract, orbit, lymph nodes, and
etroperitoneum but are rare in the gastrointestinal tract.2 We
erein report a case of IgG4-RD of the ileocecal region diagnosed
fter surgical resection performed for a suspected malignancy. We
∗ Corresponding author at: Department of Surgery and Science, Graduate School
f  Medical Sciences, Kyushu University, 3-1-1 Maidashi Higashi-Ku, Fukuoka 812-
582, Japan. Tel.: +81 92 642 5466; fax: +81 92 642 5482.
E-mail address: yukiharu0606@yahoo.co.jp (Y. Hiyoshi).
ttp://dx.doi.org/10.1016/j.ijscr.2014.08.003
210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical A
http://creativecommons.org/licenses/by-nc-nd/3.0/).also provide a review of the literature, with an emphasis on the
treatment of this disease.
2. Presentation of case
A 74-year-old female presented with a two-month history of
right lower abdominal pain and a slight fever. An approximately
5 cm mass in her right lower abdomen was detected by abdominal
ultrasonography (US), and she was  admitted for further exami-
nation. Her medical history included appendectomy. Colonoscopy
revealed moderate stenosis caused by edematous wall thicken-
ing of the lower ascending colon, with reddening of the mucosa
(Fig. 1A). Since the ileocecal valve was also swollen, the scope could
not be inserted into the terminal ileum (Fig. 1B).
A colonic biopsy from the swollen wall showed a nonspe-
ciﬁc inﬂammation with lymphoid aggregates, with no evidence
ssociates Ltd. This is an open access article under the CC BY-NC-ND license
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Fig. 1. (A, B) Colonoscopy revealed moderate stenosis caused by edematous wall thickening of the lower ascending colon with reddening of the mucosa (A) and a swollen
ileocecal valve (B; arrow). (C) A radiographic contrast enema indicated the presence of edematous asymmetrical stenosis, with erosion of the terminal ileum and lower
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as AIP or UC, appear to be difﬁcult to diagnose prior to surgicalscending colon (arrow, ascending colon; dotted arrow, terminal ileum). (D, E) Abd
rrow)  and terminal ileum (E; arrow). (F) FDG-PET revealed increased FDG uptake
.9;  white dotted arrow), spleen (SUV max: 5.9; black arrow) and paraaortic lymph
f malignancy. A radiographic contrast enema indicated edema-
ous asymmetric stenosis with erosion from the terminal ileum to
ower ascending colon (Fig. 1C). An abdominal computed tomo-
raphy (CT) scan indicated edematous wall thickening from the
erminal ileum to the lower ascending colon (Fig. 1D and E).
ositron emission tomography with 18F-ﬂuorodeoxyglucose (FDG-
ET) revealed increased FDG uptake in the ascending colon (SUV
ax: 13.3), terminal ileum (SUV max: 6.9), and also in the
pleen (SUV max: 5.9) and paraaortic lymph node (SUV max: 5.3)
Fig. 1F).
Blood tests revealed high levels of C-reactive protein
27.48 mg/dl), elevated LDH (252 U/l) and elevated ALP (561 U/l).
he soluble interleukin-2 receptor (sIL-2R) level was elevated
2305 U/ml, normal range: 122–496 U/ml), but none of the other
umor marker levels were remarkable (CEA: 1.0 ng/ml, CA19-9:
.1 U/ml). Although a pathological diagnosis was  not obtained
reoperatively, she was diagnosed to have malignant lymphoma
ased on these ﬁndings. It seemed that passage of stool would
e completely obstructed by tumor growth in the near future.
onsequently, she underwent a right hemi-colectomy in order to
btain a pathological diagnosis, and to avoid ileus caused by tumor
rowth.
Grossly, the segmental bowel resection included 25 cm of
scending colon and 125 cm of ileum (Fig. 2A). There was irregular
all thickening with submucosal sclerosis, which was 10 cm in
ength from the terminal ileum to the ascending colon that accom-
anied the sclerosis of the mesentery of the ileum. Since the
clerosing mesentery needed to be extirpated, the long ileum that
eceived its blood supply from the mesentery was  also resected.
icroscopically, the lesion was composed of the ileal, cecal and
olonic wall with lymphoplasmacytic inﬁltration, lymphoid fol-
icles and ﬁbrosis in the subserosa and surrounding mesenteric
dipose tissue (Fig. 2B and C). Atypical lymphoid cells were not
ggregated in these specimens. The Elastica van Gieson (EVG) stain-
ng showed obliterative phlebitis, which is one of the characteristic
istological features of IgG4-RD (Fig. 2D).3,4 Immunohistochemi-
al staining revealed an increased number of IgG4-positive plasma
ells at 150/HPF (400×), and the IgG4/IgG ratio was 50% (Fig. 2E).
he serum IgG4 level was postoperatively found to be normal level
t 102 mg/dl (normal range: 6–121 mg/dl).al CT scans indicated edematous wall thickening of the lower ascending colon (D;
 ascending colon (SUV max: 13.3; black dotted arrow), terminal ileum (SUV max:
 (SUV max: 5.3; white arrow).
The patient’s postoperative course was uneventful, and she was
discharged home on postoperative day 18 tolerating a diet by
mouth. She is currently doing well 10 months after the opera-
tion. During the preoperative FDG-PET examination, increased FDG
uptake had been seen not only in the resected ileocecal region,
but also in the spleen and paraaortic lymph node. While IgG4-RD
might remain in these sites, the patient has had no symptoms or
abnormal ﬁndings postoperatively. Thus, we decided to perform
careful follow-up without any additional treatment, such as steroid
therapy.
3. Discussion
Many previous reports of IgG4-RD have focused on pancreatic
involvement, which is almost interchangeably called autoimmune
pancreatitis (AIP),1,5 and it has been reported that inﬁltration
of many IgG4-positive plasma cells was observed in the gastric
mucosa, colonic mucosa and major duodenal papillae of some AIP
patients.6–8 In addition, IgG4-positive plasma cell inﬁltration is
sometimes detected in the colonic mucosa of patients with ulcer-
ative colitis (UC).9 On the other hand, gastrointestinal IgG4-RDs
without other lesions have also been reported in the esophagus10,11
and stomach.12–14 Colonic IgG4-RDs without other lesions, such
as AIP or UC, have also been reported, but these have been quite
rare. Chetty et al.15 reported two cases of solitary IgG4-RD at the
cecum and sigmoid colon. In this case report, we presented a case of
IgG4-RD of the ileocecal region without any evidence of AIP or UC
based on the postoperative pathological examinations. The lesion
was located at the subserosa of the ileum, cecum, ascending colon
and mesenteric adipose tissue. A likely explanation for these ﬁnd-
ings is that the IgG4-RD of the present case might have originated at
the mesentery and involved the gastrointestinal tract. In fact, some
recent reports have presented IgG4-related sclerosing mesenteritis
involving the gastrointestinal tract.16,17
Since gastrointestinal IgG4-RDs without other IgG4-RDs, suchresection because of their rarity and features similar to malignancy,
most of the solitary gastrointestinal IgG4-RDs in the previous
reports were diagnosed after surgical resection, like the present
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Fig. 2. (A) The segmental bowel resection included 25 cm of ascending colon and 125 cm of ileum. There was an irregular wall thickness with submucosal sclerosis, which
was  10 cm in length from the terminal ileum to the ascending colon, accompanied by sclerosis of the mesentery of the ileum (arrow). (B, C) Hematoxylin–eosin staining
showed lymphoplasmacytic inﬁltration, lymphoid follicles and ﬁbrosis in the subserosa and surrounding adipose tissue (arrow). (D) Elastica van Gieson (EVG) staining
showed obliterative phlebitis (arrow). (E) Immunohistochemical staining revealed an increased number of IgG4-positive plasma cells at 150/HPF (400×), and an increased
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ase.10–13,15 On the other hand, a few cases that were successfully
iagnosed as gastrointestinal IgG4-RD by the immunohistochem-
cal staining of preoperative biopsy specimens have also been
eported.14,18 In the present case, although a preoperative colonic
iopsy was performed to rule out malignancy, we did not perform
mmunohistochemical examination for IgG4-positive plasma cells.
t may  be difﬁcult to diagnose this disease based on biopsy speci-
ens if there is sclerosis and an increased number of IgG4-positive
lasma cells were spread predominantly in the subserosa like the
resent case.
According to the comprehensive clinical diagnostic criteria
or IgG4-RD proposed in 2011,19 IgG4-RD is diagnosed when
here is a characteristic diffuse/localized swelling or mass in a
ingle or multiple organs with elevated serum IgG4 levels, or
hen there are histological ﬁndings of abundant inﬁltration of
gG4-positive plasma cells and lymphocytes, along with ﬁbrosis.
owever, approximately 30% of patients have normal serum IgG4
evels, despite classic histopathological and immunohistochemi-
al ﬁndings.20 In our present case, although histological features
f IgG4-RD3 such as dense lymphoplasmacytic inﬁltration, ﬁbrosis
nd obliterative phlebitis were observed, the serum IgG4 level was
ormal. One possible explanation for this ﬁnding is that the serum
gG4 level was decreased to the normal level at the point of mea-
urement because it was measured postoperatively. Although some
gG4-RD patients might show false-negative serum IgG4 ﬁndings,
he levels should be measured prior to surgical resection in case
f gastrointestinal stenosis or obstruction of uncertain cause, and
here this disease might be suspected.
As described above, measurement of the serum IgG4 levels,
mmunohistochemical examinations of biopsy specimens and the
se of several imaging modalities might help to diagnose the con-
ition without the need for surgical resection. If gastrointestinal
gG4-RD can be diagnosed without surgical resection, steroid ther-
py can be useful for the disease. However, if a malignancy cannot
e ruled out completely after these examinations, surgical resection
s a treatment for malignancy should be performed to obtain a
eﬁnite diagnosis. In addition, many patients with gastrointestinal
gG4-RD may  develop obstructive problems such as ileus. In suchcases, surgical resection should be performed if the obstruction
does not improve with conservative management.
4. Conclusions
Gastrointestinal IgG4-RD often mimics malignancy, and a pre-
operative diagnosis of this disease remains difﬁcult. The most
important thing to avoid unnecessary resection is that IgG4-RD in
the gastrointestinal tract should be included in the differential diag-
nosis when marked wall thickening or a pseudotumor-like lesion is
observed in the gastrointestinal region. However, surgical resection
for IgG4-RD may  still be necessary for patients with concerns
regarding malignancy or intractable gastrointestinal obstruction
caused by this disease.
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Key learning points
• The colonic IgG4-RD is rare.
• We herein report the case of a 74-year-old female with IgG4-RD of the ileocecal region who  underwent right hemi-
colectomy for suspected malignant lymphoma.
• The patient was diagnosed with IgG4-RD by postoperative pathological examinations.
• The measurement of the serum IgG4 levels, immunohistochemical examination of biopsy specimens and use of several
imaging modalities might help us to diagnose the disease without surgical resection, and this disease can generally be
treated with steroid therapy.
• Surgical resection for IgG4-RD may  still be also necessary for patients with concerns regarding malignancy or with
intractable gastrointestinal obstruction caused by this disease.
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